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(57) 

CffifiSc] ^-f'Sll 73&»A,OP— U*3eJ± z F*W-2 8T 

we* 20b mm 2 6 tc 2 #$*u a©e 2 0 ««« 

oT#i&£*U>X^>r ^4 6 fcJKftW-S>*Ufc^n-X4 
Of*rt\ ^Vl-Xt— ^ 1 2».tl f ;tf— /M^l 5t;i D# 
16$ tL§ X5>f r 8 cofjj^ffl 5 7— 1 8 & T^tf- 2 8 ft 
Sr 2 ffifl L . #BS^ 2 6H<D-X4 0 cOJRifllEBW fc*t 

ffi 6 6 , 6 8 fiT'ffiSf & . 2 8 tlo £}II5£3£ 

2 o f: mmyt 2 6 tif#itx 5 a y& wsaaMtje t 




(2) 

1 

m w&m&rm& izm txwm LR^mm=Fmi t mm 
m&msatt^mb co^m^m^mm Lxmmmfeft io 

MA LTffitHBIW-S Wtt^H k tfflli fc i k k 
[I&bj^PSMhJJ] 

[00 0 1 ] 20 

i k fc J: 9»»«K^Efi«*^*t«li^43E 

[00 02] 

£f»r.§> v— r^mm Lxmmmzwm-t&mm?) 

^fiSUJEflk LTJi, mtii r DESIGN AND CONSTRUCT 10 30 
N OF ALARGE VERTICAL-AXIS DIAMOND TURNING MACHIN 
Ej (R.R.Donaldson, S.R.Patterson, SPIE's 27th Ann. 
Int. Tech. Symp. Instrum. Display, Aug. 21-26,198 

[00 03] £<z>fl£*W(i, H8fcjjrfJ: a tc, 
fctKMfc&fU. V-TiiA H 1 OsWERSfvC^* kft 

^5>f^8»saiiui*ai^-*saaM£i»2 0 03&« 40 

[0004] ^fiii?g^2 0011 ifHai 17k, 

ztifzmmm S7-ist. ma 1 7 & 
n-s. ^ — rMSfcasese 2 1 av«H3e 2 6 l -c a 
se#2 1 iz-i^ximmx^j raamwrtjfitvffk. 

■fr, #JHMS2 6fcovvr(iM5E3£2 l kH&SftS&S-ilg 
§-^T*^M#Sr z F^§^T z FPiK&^-rS z F^tr2 
8k. l/4^ftM3 0k. T*ft2 8*^m*StLS 50 
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2 

k . =R#fr 2 8RXf 1 /4 3 0 £*R»ttJII£JKS 

LR-vl'—rS&t 1 7 Mat^Kftf 5 5-19 Wfc:^* U 
— !f3e*3iJlS-fr4il?L3 4atf3 6«££:fu jSTL 
3 4 j&S8#fflK 3 7 T'ffl^Stl^-f-r ^3 8L -I CO 
f^^3 80STL3 6kX^^8c0iI!l?Effl55-l 
8ti£iUX7^^'8 fcfflJg L £3d# fi- 8 0k <omz 
mt%ti*:m5&£2 1 *SI»*«MW-*'<n-X4 0 k 

£ffix-t^6. s^fr8ot;iia!js3t2 1 & mtt&m 
?L8 1 jw&ssfro** t^fc, zcomi8 1 

tli7-18 ti-C'S^tt^ 8 2 THS § *VC V \& . * 

[0005] H!)l5 z F*ft2 8(±, V— 1 7*^C0 

S?t2 0 k#HS^2 6 t=4MKLT»Sr*3e»*«S-eT 
frt>mm3t2 0 k#R3^2 6 k £T^£itTT*»£B 
fig-f-S t*-AX7>J y^HOfc, iiOb"— AX7'J v 
^ 1 1 O^^ailtr-Sl^— •T3e*iWr&3eK<0 3 RT3l£f: 
kSW§-ttTb--AxrU-y^l 1 
-t3 5, 37kSrfl^TV^. 
[0006] frlBl^^— ^^3 U-^-vs'3 2*^ 

^8<^t£*£MS-rSi!MS&l 2 0^'JiMS 

{zf^-oXXy-i ¥8^m^^> k ic0X7>f ?8<m 
»tftt^n-X4 0 ^#fflkT , i!!«2 1 ^'Ml± 
ffi8 2 kiltftfflS 5- 1 8raoffi^=5riJ^T*l»Sm* 

d vmmm^-tmizts \ ^xm^ iaw-s 
5izmmzti&. 

[0 0 07] TSai 7*»<5>»li-6*L*U'— wt<o 

d^t-Axry 1 1 o*3saL5tas*2 1«, 

1/4SIS3 OSrMD. ;to^n-X4 0rt£I-5 

8T«§tt. SI^n-X4 0^^Iotl/4M 
M3 0*aOMlBiH^9 0Jg[lIK$n4<7)T-MS^2 1 
(it'-AX7'J 7^11 OtOWlnJffl-CRIt^^T^j.- 

-AXT'J 7^11 OtC^HV ^Ofi^fflT-Slf^tl 
T OiitLXWmWlMm 59-1 

If^ixT l/4»ftK3 OHLTt-AXr'J 1 
1 0 * . 

[0008] — ^T. l/-fMl 7ifih(OU— ^"Cb* 
-AX7"'J 7^110 i0ffl[^HTRST$ix^#BS^2 6 
(4^A-yr?-^3 7C^H^mcJ:-?TSSf$nT 
t'-AXT "Jy^llOtSO. - tfXHHMS 2 6k b- 
AX7U 7^110 ^jlfli-rS MIBa^3K2 1 k^b- 

axtij 7^11 ommwx^&Lxi'&ffijmf&z 



(3) 

3 

[00 09] 

fi-8 0*tf-L*C.X5-f*'8fc:H}eS*rCV*&fcib, F*l§fl 

«PW ^8 £ BSHiMffK5giff-$-S i t #fflJtfc$r* b 
v ■> 3 ^jff&ogftglfttft 4 fc , HS£M5 2 1 Ojt^t^ 

AST, ^n-X'4 OWiftJSUJaBT#*v>iDJ«^Wifi 

JK«F«rsBiRWA ojRffia^x ? -i ^8 vjmLmz&w 20 

[ 0 0 l 0 ] *fMHi±, JJe*JS9fcoiMIfc# 

[0011] 

[ wmzmm-t fcfto^a ] ±se a wtsaaw-i 30 

Wtb «HJtfc4Mi LT , *^±*Bfse^Blf*afc J: 

oMie^it b mmmmmmm^ t com&wsm&k. 
m&LxmmfeftZimz-e&mi&tmims&b ^ 40 
■rssEtisiJSSfcfcv ^x . mamm±m&mmmm^ 
mmmtzis nzmmmmtttm Lxmrnm^ izm 
teztLtemmasait^mk. , mm^mfbwmmmx 

^mmk<mmb i±m± Lxmssmrttm^mt * 

[0012] 
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4 

m § ^m^wm^m b m&t L^m^mmz ± o » 

[ooi3] #HS^fflMIt^©^«S^fflfEjt 

b msxfftfm& bimt\ , ira^M-t^ts 

Lxm>ti&<7>x\ ftrntbcrmmimmmffimcotfi 
mmmizx ^xwM^tih z b < . rta&w*s«« 

[0014] 

-th . m i {4. i ^MfcjjttwawtBrc 

REKctsv^T, a^2 0?J<¥ ; 5:±ffitc(i:^^l*] 

#i6*i; u^)X7^ ^"8 b xmm^tifz U -T^ H 

ittefglfjSfiSfetWl 3t. X5-f ^"8tcS^§ixfi 
oia t«i l 3 #-;W- v M 4 fc 3&»4>»iS3 

tL&fm^&b l 5 1 i o tfefctrini 

[00 15] *^2f5* 3 F4±Hfcl±. 
8 0^a£S^£^jPJ5gtg 2 0 ^ffilS$tiT v * 

* . ; comm?m$s 2011 »a nt.x^ 

St. is— fmui 7 frbmtzti&i'—rftttMvi 
9 o&m^&mmmz^-t&mfe^ 1 bmmn2 e t 
\,z2ftLx m&it 2 1 co^t {4x 5 -f ^ 8 (of mum 

&Alt§^, #H5M52 6tcov^T{4ail^2 1 fclWrS 
^fh2 8i:. l/4ife^«?3 0fc. T^th 2 8 36^ ffi 



(4) 

5 

zti. 7mL34tfmimM3 7x*mmztifzi-*y^3 

8 k „ =F8ff 2 8 RTffflgm 5 5 - 1 8 fS £ ffifl~r § M 

5£*2 1 *j^*aiit^s*fioffi«afi«o«5e3i£ffl 

»««4 2 fc , <o-X4 OcoWmR&WSffilz&l? 

& wtfmmcomte 2 ±.£w%sm £ ^tt 2 8 *» 6 
mmzti&mm 2 e &mst tx=F»m 2 s^mtmm 
ftm&M^mt LxcD-ttcomwtm**-^— re 10 

2, 6 4 ^-rWN*3 8t3iilS*tS fcftfc, #jH* 
ffl^a-/n-f6 2, 6 4$rJR^fC z F^lt2 8^ 
#i3tffl^fa-/3-t6 2 , 6 4|ffl*1£flWS#|JKe 
2 6 &J^«MCC^RS-fr4*iH)tee«»fc LTO-S 
<7)#M3tffl-?-W^'g|56 6, 6 8t*«iT^&. 
[0016] iiT, SJjgffl 59-18 ii. mjMLXc^ 

ffiiSS 1 9fiZ*a>mtm&=pmt2 8#>£>ffi 

SfS*L4»&l52 lcOfttttlfi^LTiaS^T^S. 
4 £ , BWiMiffi 42lia^2±«'J-7^Kl 20 
0cD|g|*Ik-/tx4 fciBSffl 5 9-18 *KW."C*tft-f & 
&Bt3gft^-/P4 fc WfcESSfufcSKfll'— ^4 4 

&<F>X 9 4" ^"4 6 k -cm&£ tlfz V — TIM K 4 7 i: , 
-^cox 9 -f r 4 6 <75tt«Hfcl(r#fcgSfiM£ LMJgffl 5 
9-18 t^fIftJ-rSfiBCT^tf-2 8j&»S>0>«Be)fcStf 
-e<738!l5Sffl5 9- 1 8T-<?DS:ihf^Sr3®3ii-r^»5fi?L4 8#' 
J£ § fiX V * * 4: 4± tz , cDiif L 4 8 £ ii^ffl 5 9-1 
8«THBW43t3lfitHR5 0 t«i3t«fr5 2 fc T« 

jasn , ssfr s 2 eymytvtm sot i±%.mM?ym L4 30 

8^0 0 t<o-X4 0«liSA 5 M««.lt@fSii 

izMfc L Jtma 5 4 ft fcEMS e ftfclEiS $ *i-S§#; w 

kite 5 7 i: . £<Z> ^^Ktt 5 7 tJi-^ t , lox 94^4 
6<r>-FMt l zM%.Ztititf—>l<1-v h 5 8 k Tffif£Ztl& 

-^5 6^^rSlgi6HIIS 1 4 1 t:0telgl)§^ll>i 

kfci *94 y&crMMizmmhxwmm^v-i 

8 fc 5 0 k <nmm d & — o XctfffiT^Mj 40 

#4 H10 SrSBift-r^^-^^^l 5 h tr-y^R— t 

[0 0 17] ttz. f-^yA*3 8^;(i, ^112 8^ 
^£It£ft£«M2 6 £#JH3Effl* a.-Xn~ J- 6 
2, 6 4t&V-e<J0i£t^|*I-r^lttArUXA7 0 > 7 
2 &tf 7 4 , 7 6 ^n-X 4 0 *5<ff&*£SW,T1ftH- 
*fcERS*U IlftTUXA 7 2W7 6 fc«H3Kffl^f 
jL-Xr?— 7-6 2&U~6 4kcomimM'?&mmft.2 6 

co^mtf. =Fmt 2 8 tsBJ5£ffl 5 9- 1 smz&mmm so 
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[0018]ac, _hiB3£fla8SB2 0«M*i2 
Srfflv^T BUfciKM- & . A^tt 2 8li. ^ -if 1 
7 *» 6 <0 k — tf 36 Sr a3i&tfRSt $ lirT « [t] ffi^'SSffl fc 
MLTSie^P^Sr®3a§^Ta!J®7t2 1 fc t. 
^M^MLT* :E F^SiS^S:*fLT#B^2 6 t LX 
7>Btf"5t'— A^T'J "/^ 1 10L ^COt'-AXr'J 
•y^l 1 0 3&^ttiltSixSll^2 1X14#SH3I£2 6* 

•f a-Z^-tl 1 2fc, t'-AXr^/^l 1 0^ 

p> ftMztL&mwm 2 6 «■ mtmftr u xa 70x1^7 

4 tAI^-i> =t a fcRWS-a-ftlttftT'U XA114, 1 
16, 1 1 8ktmM^flX\^i>. 
[0019] ZZX\ jSftT'JXA 1 1 4(±mfiattft7° 
U XA 70 i*) t^.n-X'4 0WtCia^{tTffilS$tL. 
b'-AX7'J 7^11 Os6*6^SH3K2 6**ajfcR» 
^-tir^IttAXUXAl 1 6cOAItfflJi:lS^X l JXA7 0 
til 4c^AIffi£i^b-tbti><oJ: 0 tJS<jg)S;Sti 
IfcftXDXA 1 14tl 1 8(i, \D-X4 0 

tl. liX'J XA118J: 7 4IKP-X4 1 cO^lMft 
fcTtf^UDBLhtSBStL. IttX'JXAl 1 8 fc 7 4 
m*M&*mX 2 6 ^#lt 2 8 fc Mftffl 5 9 

-1 9IR&M&m&£2 lcoymk^frkft&koWM 

[0020] Z\<n^¥%kcr)V-iF3i<7)MW*mm-tZ> . 
k-Hfiga 1 736^ttJS+§ixS ^-f»'t'-AX7'J 
•/ ^ 1 10 £ASf?"& i: . ;ot-AXT'J -yi'llO 

5 3^KH3C2 6 fcfc4M8W-4. -r=3r*)*>, b'-AXx°U 
f 11 0 i 3»it3ta®te2 l «A^s l f ^ i o 
lz, MMm 5 9-18 t'-AX7 U 7^11 

0T'Rlt$fLX^#^2 6(i:A^U 1 3 fc, E 

AryxA 1 1 6i;iHj^a . 

[00 2 1 ] *LT, t'-AXX'J >y^l 1 O^feOiW 
§^I£f2 1it l/4SS«3 0^UX7^f 
r 8 fcffi|ftS*Ut«gffl 5 9-18 tR*f $ A^K S 

2 3c, nmi/4 m^m 3 0 lt tr-A 
x/'j 7^11 ocis, we* 2 1141/ 

4 iSJIM 3 0 lr 2 SfflJ§-rs H k izX 0 ^^«I^H^ - * 
THfcSrStfrC, f-AXX'J-^ l 1 OfOTLTA 
^S3T-^-ri3t. ^fi-Xn-t l l2tcAItt 

m&yt2 1(4. #i-x"a-7^1 1 2TW§ilT 
m%h%M<r>¥'tmk tTA^S 4T'^i 3 tbT-A 
XX'J 7^110 fcM 0 . fc*-AX7'J 7^110 OS 
[n|ffl*C'KIt $ fiX Atk S 5 T'-^-T «fc 3 1 /AWi^kW. 3 
0 SiKHSffl 5 9-18 fiiJSffl 5 9 

- 1 8TMIt2fU A^S 6 X*7jk~t£ o [Z 1 X4m^m 
3 O^Ltf- AXX'J 1 10tcM-S.o i^t 

ffl£*2 0lil/4»£«3 0£2fiB!3ir$-&£i: 
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fc«t y«ftH^SHBfcMSft£OT*b*-AXTy •y? 

1 1 o zmm-tz . 

[00 22]-*. K-AX/'J -y * 1 10 TRIItSft 
£#ISD£2 6I±, fiftT'JXA 1 1 6T'KItLT 1/4 
jSftM3 0^LTltftTUXA7 0^AML. BStr 
U XA 7 2 T'RIt § fit , ^iU2 T^-T «£ 3 

X6 2tAItU #,^J--7'a-t6 
2tci otrrfMWfift LTKItSixTA^U 

3 -c^-r «t a tcfi^ir u xa 7 2 tixwxr y x 

A 7 2&t^'7 OX'miZill / O^ifLXU 10 

ftT V XA116 t Alt L*C , A^U 4 T'Tjrf- «fc 5 fcH 

xaii6 TKltsxi t-Axr 'j-y^noc 

MS, iWtS, #SH3t2 6ttl/4»«BE3 0*2flE 

T\ t'-AX7!J -y? 1 1 0 ^jSaiLT^A— 7*3- -f- 
1 1 2 fcTKItSfiA^U 5X'^~tX 3 Cggb'-A;* 

r 'J 7^110 * jiSLt , iftry xa 1 1 6 , 11 

4,11 8*CHtR«S#i 1 3 0 £^LT A 

5U6 i a tlfitfir U XA 7 4 fcr Alt^S . 
t 0 0 2 3 ] *LT, #HI3£2 6i4l££l7°yXA7 4 k 20 
7 6 T'KIt § *t#Hgffl ^a-X3-f6 4 T'KIt $ 

'J XA 7 6 tMS ix& o -r oit^r y X A 7 6 TKItS 
*Ufe#HS5C 2 6!i. IftX U XA 7 4 TKItS *U 1 / 
4»fiS3 0^Lttft7 l JXAl 18£A»U K 
ftT'J XA118, 114, 116 tlltcRltSnb'- 
AX7 U ••/ ^ 1 1 0 KAtt-f 5 . <I<0k # , 2 6 

1 /4 ifcftf> 30^2 ^»ii-ts ztte&^xm 

iSlffifrW ffitl§ill.«t b'-AX7 'J 7 ^ 1 1 0T 
KItS it, i <X>#H§?E 2 6 k filBt'— AX7 y >y ^ 1 1 30 

o^iiiia^saij^2 ot^t'-Axxy v^iioa 

fc J: l>ftb- MWs^-^ 3 2 tiiXJ§:fi& . 
[0024] fit, lsis—rt3 2<7S3ffi.&mtlUJ]m 
#3&^Effiffl®R©Jffl^B l 3 o t;A7J S ti& . i o^fu 

3 2 <7>&^m^*mm& lxjvvx it wrthmm 
mmm i32t. zcowtffimBmm 1 3 2^ai7j/\7kx 

■&*mii*?>Y-t ^nrryb^. 
-9 1 sej&^co^yrfi^-cL^i-oT^^^bfflS' 40 
? yrt^f-f y^/aor^yx/^y^^y^ 134 

k, X5^X8M3 6<0M»]RjS*fflSflfc«ai-r4« 
i«RI«KM«*xrc«lSS*L4IftS-fe^l 3 5, 
136k, r-yX^y*-)^ 1 3 4«fV y^;^ 

*7 > h fl&VM^-fe ytl3 5, 1 3 6 OX-/y ^f=^ 
^'A^ATlS^xSv^ ^nrjytjL-^ 1 3 7 k, Z<r> 
~?4 9xi-n v\:^—9 1 3 7 fyt>liijj£tl&X7-<t ¥8 
&&mtiXttm&&rr9-& J r 4 ATM 13 8k, v-f 
?naytW 1 3 6^^£H7lStlS^-^lg«)f^ 
tt#AXj£Xl, £*l£*-3VVC*'t/kX ; E-*l 2atf 50 



#l¥8-2 9 12 2 

8 

[00 2 5] lit, M^-fe^-f 1 3 5.&tX 13611 
0 1 iZjFt «fc 3 fc„ m^~)V4 Rtf 4 4 fcjaSSfute 
RM*4: iXUcMfr t TieaS ftXcKStl^ttb VXT k 
T'ffi^Sti. KltSk^m-b^koratX^-f X8& 
tM 6**#ftL&V*fc SfctyjRJBL X5^f X8&t^'4 
6 #flq£-T£ k # tet 7^fc*4RS8taWI#0 S 1 
RTf O S 2 * aiXJ t , M.'S-b: ^Xr 1 3 5 (C^t Itl^ 

y-y- 1 3 6 mMfcm s ^ - 1 8 k 5 o k oiat 
maraud iiiawi ± a t=s«(c-m-ciSRs*iTv^ 

[0026] ^^nayfa-^ 1 3 714, HKL^ 

i«*^T«jacS^, 5t-rx^>f X8ofig$M^tf 

yxoX? ATi^SS ixh x 5 -f X8 c7)#|jj eMIiSL 
i ^M^Tl35^51S:lltTtTT-y7°X r XV^'X>-^ 

i 3 4 ox? ^ y h \mzm^\ ^x^-ixs oaft&H l 

p *Htmt, i^llftfiBLp k#l&iSffiKLT ko 
SHAL^JtEtT/NVl-JX^-^ 1 2M5 6 ^ffit&LT 

So 

[0027]^:, JJB£*W<a!W££-?>r ^arrytf 

a — ^ oMa^jii * m 4 la 5«7n-f^-i 

&ff-5TlMBJ-r-&o 04O©B$[JP^JMi4, ^^XXP 

-T. xf'/XSitf^yti 3 6<0Kj£aWMg#o 
S 2 *BBi» s »^'7f "/XS 2 tfMXLTM^Xi 

nwE«imm-*o s 2^7^®T-fcs*^^fj^r 
os 2 tM yymx-fo hb% izit , ^ 9 >r ?4 6 «tM«[ 

flWSJ: O^Mt^^-S bnbWKLXAT-vTS 2[z 
JVVXCO^—f'gB.JWxm^C CW2 SrlEKrHIS# 1 4 

i ttHXjtT^^f)iEXT--yrs2tMy, s^mft 

^■O S 2tf:*7«Jir?&* k § t(4, SjS-b ^ 1 3 6 
cDffiBtCX 5 >f ^"4 6 cn-tatrnffiFfc LxmmwL&j&M. 
fcfoh t> <T> kflKf LX t Xf -y XS 4 tSgffft 

[0028] ;«XT7XS4T(1 M^t-b yXM 3 5 
OM^ffifl-f-O S 1 SrMjA^., »^"Xf 7XS5 
S»ff LT»B^«fl&S«m«-90 S 1 tf*7W&X'fc& 

x 8 jjtfMfflusus «t y w tflqtr t «o t mm lt 



(6) 
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1 0 



»« 1 4 o tcaiTj lt ^^itriBXT- 7/S5 [zm o . 

«US»Wm#0 S 1 *«*7«JBT* & i: # fcte, MiS-fe 
M jftffit K * * i> o fc «Br L T *■ o i t x f -y T S 7 (e 
[0 0 2 9] ;«0Xf 'y7S7fil ^7^^8W4 

§ *ufei^«osiiHaiBW*WDa & ntf l t , 

^BfSKflHRWfcjKJOeWEM L . ifcv ^Xf >/ 7° S 9 

izwtf Lxommzmr? & ^fr*vm l , ^mo 

AX = A • n n —A - no =A (n n 

[00 32] ZCD (2) i&Z&^X . SS^cOJSW^n 

0 Ji "1" tSSOt, «*lAXil 20 
AX= A ( n n - 1 ) ( 3 ) 

fc&O. cOtlS&JHS A XTSEitN • ASlEtSIi: 
fc «fc 0 . ffi*f^»SEif L P £3MJ-f £ i t #T-f& £ . 
[00 33] &UT\ Xf77S 1 3dzmfLX. fE1f 

EBiffLi ^^affiOfft&EBMLp LTM#<?>IIJI 
A L ( = Lt -Lp ) 5:I{iiLTK^f77S15(: 
^tf-TSo ;«Xf77Sl 5tli, «HAL# "0" 

y7S 1 6 \ZWft LT , SttlSlfr 14 0, 141 

— ^JEiSteft^-CWl , CW2, CCW1, CCW2(0 

S 1 7telWTl/C, WHAL^'iE-C^S^S^^fM 
U AL>OTftif:Sfc:li, X9>f^8A^BWrB«E 
IILt i 9£«fc&*fc^fc¥!»rl/t\ Xf77S 1 8 
<C#fr LT. T -y 7^ V * 7 y 7 1 3 4 izM LX T v 
7°#7>"H^fWi-§-CSu SrtUTJ L. »^'Xf7 7S 

1 9fcfWfUT:B«lll»l 4 0tMlTA7l/Xt-^ 1 40 
2M5 6 £lElK£-tM> l;VVXcr>^—5>jEWWXm 
fCW 1 MCW2 SrtiiTJ LT3&^:3M 
TU^-fy7n77A (cftA U A L < 0 Xfo & b # 
fctt. ^8^'#i6SMgggtLi ±0*«tc*4t> 
^fcflBfLT, Xf77S2 0tfffLT, 7^7^ 
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ABSTRACT: 

PURPOSE: To measure displacement highly accurately by eliminating adverse effects on the 
movement of a moving body caused by the expansion and contraction of the bellows for keeping 
measuring light in the vacuum state, and decreasing the effects on the displacement measurement caused 
by the contraction and expansion of a base stage. 

CONSTITUTION: The laser light from a laser device 17 is divided into two parts of measuring light 
21 and reference light 26 with an interferometer 28. The measuring light 21 reciprocates twice between a 
length measuring mirror 18 of a slider 8, which is moved with a pulse motor 12, and a ball screw 15, and 
the interferometer 28, in a bellows 40, which is attached to a slider 46 that is moved by a pulse motor 56, 
and a ball screw 60 in the internal vacuum state. The reference light 26 reciprocates in reference 
chamber parts 66 and 68 in the vacuum state of the inside between respective cube corners 62 and 64 for 
reference, which are fixed to the positions corresponding to the contraction limit of the bellows 40, and 
the interferometer 28. The measuring light 21 and the reference light 26, which are returned to the 
interferometer 28, are made to interfere, and the interference fringes corresponding to the displacement 
amount of the slider 8 are formed. 
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